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INDUSTRIAT, HYGTENE SURVEY
MAE FOR |
PITTSBURGH CORNING CORPORATION
. PORT ALLEGANY, PA.

SEPTEMBER 26, 1915

SUIMARY

Operations in the FOAMGLAS plant and the main glass plant at Port

$1legany, Pa, were gtudied on September 26, 19LS to identify the voriting con-

' ditions'thét ﬁight be harmful to the heélth of workers,

The results of our investigation show that there i3 no silicosis

'hnzérd_in eicher plant. We do however call attention to the gross dust ex-

—

poshrﬁ resulting at the sprdy booth in the FOAMGLAS plant when the dust collece ,t

tor 1s shzken., Cuar data also add weight to the need for more scmi-automatic

rateh weighing equiprant. No antimony w3 detected in the air<borne dust from -

- the FOAHGLAS batch, However, a small amount of arsenic was present,

. Ceneral information on the toxlcitics of batch ingredients and wuethods
¢rployed in thls aurvey ara praéonted in the appendices.
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ro“t Allegany, Pa., Septe rmber 26. i9L5. ' '

I . FOAMGLAS PLANT

FOAMGLAS 13 mamufactured from poudered glass and carbon with a trace
_of antimomy. A1l of the silica ie present 23 silicate and.hencoAthefe 18 no-
5ilicoéié hagard, Theoretically, there is a possibility of poisoning from the
-antinony, This nossihility was appraised by chemicél.nnalysiﬁ-of ths air~borne
dust collected froz the breathlng zone of workmen, 'Throuébout thé plnﬁt.égst.
"{concentrationa wera measured by dust count. -Theso latter reéulta are a meéauré..

the effec ivnnsss of the plant ventilation equipnent,

Moid Filling Qggrations

. _" At ths tire of this investigation, as a temporary pfocedure, FOADLAS
vateh for ore lehr was being weighed ard handled ﬁanually in a small hand 8C00P. ~ "
Batch for two other lehrs, howaver, was weighed by semi-automatic equipment, Ths
%gy ' resuits froé'analyais of alr samples are présented in Tabis 1.

TARLE 1 - DUST CONCENTRATION AND LO!PO@ITION
FROM MOLD PILLIN

. . : 0124 1Y of .
Sample o Arsenic- Dust Count .
No. Date  Time Location and Operations Per Day = M. P,C.F.# -
P.Co3 9/2% . 1:00P Sample was collected beside worke 007(1)' L3
1:56: man weighing batch by hand. Much '
visible dust. This is a tcmporary
_operation, :
WCol0 9726  2:LSP  Sample was cellected in the breathe == 643

2:55P ing zone of workman operating tha
gemi~automatio mold £111ing machine,

#4,V,CoF. uquais Mililons oi particles per cuvic fuot 01 air, mT

(1) '
intimony was rot detected by Gutzeit test, Controlu showed characteristic an&ic
wony reaction, Arsenic was found to be pl»ﬂcnt, hoaevcr, in ths amount indi-
cated 1u tha table,

P
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.
It is of con;iderable *ntarest that, whereas no antimony'was detected -
'-.in’Sémple P.Co3, arbenic Was present to the extent of O, 7 nllligrama per 10_cubie
hetérs of aifo This amount is slightly below the maximum allowable concenbration
. recommanded by the. Amerlcan Standards Association (1, 0 mgo per 10 cubic me ers)._'
Wbigh*ng of the FOAMDLAS batch by hand was. nearly seven times as duaty
‘“;i?;;'was ihe semicautomatic equipment, The installation of the 1attar eqnipment for
'%511 batch weighing is desirsble, The cust exposure howevor is 2 miisance rather

~than a hsalth_hazardo—

Spray Booth
The FOA%GLAS batch is placed 1n metalllc molds previocusly aprayed with -

a clay~weter dispcraion to prevent sticking, The molds are cleaned by an air jet
and'thpn sprayed in a spray booth, The dust exposure of the spray cperator is

;reaentéd in Table 2,

TABLE 2 -~ DUST CONCENTRATION IN THE
AIR AT SPRAY EOOTH

Sanple ) " - ' "~ Tust Count

ti0. Date Time Jocatlon and QOperatliono : - MoPeCoFe
P.C.6 9726  1:ldP Sample was collected -in the breathing 260
, 1:51P  zone of workman cleaning molds with

air blast and applying clay by gpray=-_
gun to clean wmolds. Dust collector
was shaksn during part of this ‘est,
hence no axhaust ventilation.

o
%
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‘o
During the sémpling pcriod tre dust collector fer .the sp.z.'ay'boot,h 'x_-ras" -
thakan which necogsitated turning oif the fan and thus shuttirg off the sﬁréy boof.ﬁ
x?éntilationo Tnc resulting dust oxposure during the ten mimita t.esting pericd
.was 260 M.P C.Fo (midliomm of pnrti»] es per cubic foot of air). Even though the
free allica content of the clay ig Jou, such an Pxpoaure is excessive, '_We
' _I.r_é'éom.ﬁar.xd f.hat all sprayin.g be ‘'stopped whemsver the collector 1s shaken, —C_)bse_r-s_
| ﬁaf.ion_iﬁdicated that spray removal in the booth is ‘eff_ectivc when the venﬁiiéti-rg ‘

. system is operating. | - : - i

- :FQ ‘JLLAS I.ehrs

Air oenple., were coll:.ctg.d by the midget impinger at the feed and take- .

_-o‘f end.; of the lehrs, The results uppear in Table 3,

- TABIE 3 - DUST COMNCENTRATION AT TAKM-QFF
LD OF POAMMGLAS 1EHBS

Sample o Dust Gouht g
- Nae " Late. Tirs fccation and Operations MoPoCoF.
F.Cobe 9/26 %:l Sample was collected besidae workien o _ 3.3

:13P
i:23P  removing FOANGLAS blocks fron lehrao_

¥.Co5 9/26 1:27P  Sample was collectcd Lesids workmen re- 2.5
1:37P moving FOAMGLAS {rom molds and. placing
it in lehra,

~ The dust concentrations in the breathing zone of workmen reprasent

aatisfactory working conditions,

;'.*.',.j;l
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Cutting and Packing FOAMGLAS

One air sample was collected taeaide workmen who operate the pover Lawa,"
_Teble L contains the data,

TABLE i -~ DUST COMCENTRATION IN CUTTING =~
— AND PACKLN: FOAMGLAS o

Id
A
;
1

- Sample e Duab.coufii
Noo Data Tine Location and Cperations : T MolaCuT%
.Pacql 9/26 11:25A4 Sanple was collected in breathing. zons - €3 ‘
S - 131:35A of workmen operating saws., Exhaust . o l
- ventilatior on saws is excellent, Some - .
visible dust fromlmendling FOAMILAS
blocksa,
& _ ' The ventilation'provided for tha power saws is excellent. Soms duéi,ia

croduced from handling the FOANGLAS blocks but, as chown in Sample P.C.l, it is -
" net gignificante '

IT -~ MAIN PLANT . BATCH HOUSE

The principal dust hazard in glass batch houses 1s in sand handiing,

At Port Allegany dry sand is purchased in hopper cars which are unloaded into a
napper to an elevator.  The sand is corweyed into an zncloged bin withous exposure -

of workmen to dust,.

TG SR IRFS AT yme o
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T .
The baten house weighing operations are totélly_encloséd with the !
exception of the zddition of minor batch imgredients. Materials feed from ths
birs into weigh hoprers and then are dropped onmto a belt which conveys them to 3
" “the mixer, Hixed batch 13 loaded into a hopper car in smgll room which is
separate from the batch mixing room.
Tuo midget impinger samples and one I-H-F composition sSample wars
collected 1n the main batch house, Ths rosults appear in Tables 5 and 6,
‘I‘AEIE S - DUST CONCENTRATIONS IN ATR OF DATCH HOUSE |
Serpis . Dust Count
Noe Date  Tirs Location and Operations MoP.C.F, |
hor P.C.7 9/26 2:02P  Sample wes collected while walking 5.3

2:12P around the batch house, The bhatch
handling system is totslly enclosed
except for the addition of minor batch
ingredients,

P.C.8 9/26  2:1hp Sample was collected while walking 3,3
' 2:2LP  around the batch house. The batch '
handling system is totally enclosed
-.except for the addition of minor batch
- ingrediantg,

»
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TABLE § - COMPOSTTION OF RESPIRABLE DUST
IN Am OI“ BALUAA [|0UQL

Fros S1lica
in Reuﬁirablﬁ

: : , Dust (Portion

~Sample S . 5 wdcrons | end

No. Date Tims = Location and Operations less in Size)
P.COZ. ' 9/26 . 12:50F  Sample was collected from breaihing E %

2:25P - zcne near olevator to mixsr,

The average dust concantration was L.S MoP.C.F., of which only 7% Jae
fcund to be ffee silica, The expcsure to {rea cilica is therefore sbout 0.3
M.P,C.F. The maximun allowable concemiraticn of silica dust for continicus exe

poaure 13 5 M.P.C.F.: the safety fuctor is therefore more than 15 to cne. .

HATH PLANT « GLASS TANR

One air sample vzs collected al the feed end of the glass tank, The
result is'givan in Table 7.

TABLE 7 -~ DUST CONCENTRATION IN AIR AT THE GLASS TANK

Smaple _ o Duat Ccunt
lio. Date Time Tocation snd Cperations _ MoP.CoFo
P.Co9  9/26  2:30P Sampie was collected while walking i,o
2:L0p around platform at feed end of tanm,

Natch feed i3 dust *reao

hie dust corcentration iv far Lelow anything signiticsnt to health,

The bateh fsed pocharism 13 the flacst arrangement for controlling dust that we

have seen,
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APPENDIX A

METHOD OF INVESTIGATION

:»_Dusﬁ Cbﬁnt Samnleé_

A1l of tha gamples for counting purposes wera obtainnd uith*the nidget
inninger. Where workmen vers statiored at ome position the sample was collected
1n the breathing zone within a distance of a few inches of the worker's nose,' In

lh-manv cases it was necassary to follou employees abou» a departaent in o”dsr to
'-obtain a sample rapresenting their average exposure, This was part;ﬁularly true

in the batech houses whils appraising the exposure of botch patherers, Where no

obvious pource of dust was prosent 2 general air sample was collected to provide

data on the exposure of groups of workmsn, This type of sample occurred in the

.,  warerocms and machine rooms.’

ALl of the dust count Jamples warsg collectad in normal prcpyl. alconol

with tha usual time pericd belng 10 minutes°

Dust Counting

All samnles.wer countted in gecord with acceptoed sﬁandard procédufe,
The dust suspensxon in ths implnger tubes was deposited in a standard Sedgwick
Rafter Cell, where it was sllowed to settle for exactly 20 minutaa, then a1l
| " particlos at or near the bottom, smaller than 5 microns, were ceunted at § widexyﬁ
spaced lecations on the cell. This waos repoeated with another cell similarly praw t;

perad and_all 30 Qounts avaraged, corrected for the blank count, and the result

~computed on this corrected average count. The blank counts were made at sultable -

irtervals,

W‘,’lw‘*’—""!,\ )"'{"“’\‘vr-\ﬂ LI N S e e
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Dust Comcesiticn Samples

Dust counting alone does not parmit appraisal of the silicosis haznrd

since it indicates only the number of visible dust particles without regard ip_

“their compecsition., That is, quartz dust which produces silicosis cannot be dia-

tinguisted in the dust counting process from any harmless dust,.and therefore|- -

‘auxiliary dust samples of greater size mst be obtained for fr e gllica. enzlysise

In addition to aamnles for dust counbinw, therefore, separate air-borna
eaaplea wers obtainen for doteimination of dust conwositicr for freé-ailica.
Thece zamples_wore collected by means of tha I=H-F Dust Samplero This device
employs a portabls exhaust fan vith a Lnnacity more than a hundr red times that |of
the midget impirger puwmpe. The air is drswn through a filter composed of a felzed
layer of salicylic acid crystals, atout 0,2 inches in thicknesg. The filter hes
an area of approximately orms square foot.

Dust collected by the I~H-F Dust Sampler is removed from the Galibylic.
acid by treatment with alcohels The salicylic acld dissolves leaving ths dust
particles, The solution is fi%ﬁered and the dust wéshed free.from alcohol golubls
clements., Fellewiry separation by sedimsntation the fractiom are analyzed by '-
the X-ray diffraciion method.-

Expe rie‘-u has shown that chenical metheds for the dcternination of
freo silica in finely dividad dust samples is unreliabls, An qlternative method
tased on the petrcg}aphic nicroscope is also ungatisfactory because of tho
1mposaibility of gorrect identiﬁ;cation of different minargls with the small

particles eize pregent, We, thereforg, amployed X-ray diffraction analjais




, Tnduatrial Hy 1en2 Survey made Lor th*sburgr meno Corv., S 10.
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{7 for the determiration of free silicu. These analyses werc performed for us by -
the Saranac Latoratosy, Sarannc Lake, New York. under the direction of Dn, L, Uo

© Gardnere

The Separaticn of Dust Sires

It is xnown that only dust lecss than § microns in diamwster is of-

: ;ign1fi§ance uith rcrnrd to silicosis, Therefors semples for composition anslysis,
which contain partzcles as large as L0 or SO microns, should be treated to remove
'{the;e end other particles of nonnrcspirable sizey and this we do by neans of
uediﬁehc#tion. The senaration is made at the © micron gize, and X-ray analyses
performed-for the finer Ifrzction, Occasiorally the larger.nonureapirable fraction.
is.analyzcd.
Gz C . & progzer samling of glasa babeh without sttention to particle size|
.. ﬁould shéu about. YC£ 31*1~ by wulﬂh'l 1t is known, houever, that thé major
portion of_the silica is of large particle size and frequent enalyses of aire
Eofnc dust from glass batch show only {rom o to five percent free éilica°
o The éroceduré for the separation is a3 follous; A,sémple is éuspendoq.
| in alcohol.to a dopth ol 303 centimeters ard wien a uniform suspension ﬁns teen
btoined a settling puriod of LJ minutes is allowed, The suporﬁatant liquid,
together with all perticles in suspension, ig ihan drawn off and fresh alcchol
| added to_the sedimont sufficient to aznin mnke taé total depth 3.3 centimoters.
| The rew sudpension 1o agit&ted and again sebtled for LO minutes, Tﬁis is-repeated_}
10 to 15 timss, until the supernatent liquid i observed te contain an insigniﬂicééi

quantity 6f fine particles,
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APPENDIX B

REALTH HAZARDS IN CONTAINER GLASS MANUFACTURE |

- Contairer gless made be manufactured from the following ingredients:

‘sand, soda ash, dolomite, foldspar, alag, lime or li:ﬁeabone, salt. cake, and cullet,

.barytes, and borax., Minor batch ingredients for decolorization or for the pro-;

.. duction of color include arsenie, selenxum,.sea coal, iron sulfide and antinony,

A discuésion of the toxicity of_theae’ingredients follows:

.Glass sand congists prircipally of th§ chomical corpound, silicon
dioiids (SiOé)o ‘Itz nmost common firm is crystallins qﬁartza Quartz, itself may
be converted to tridymite and cristobalite ﬁhen heested to hizh temperatures,
|  Silicosis iz one of the.two characteristic lung diseases xeaulﬁing £
exposufe to dust. It is characterized anatomically by generalized fibrotic
changes and increased susceptibility to tuberculosise. Silicozis is caused by.
free silica either in the farm of quartz, tridymite or cristobalite. it is gon-
erally recognized t&au combined silica (the siticates) with the exception of

astoztos, does not produce disabling lung diseaseg,

Silicosia may arise from prolonged breathing of atmespheres containing

finely divided free silica, Ths fres silica is only significnn£ in tho particle

sizs ranges from ons to five microns or less, and nodorn thought pays attention

to the wrcsence of those particles in the alrx which are legs than five microns‘in o

siza,
Studios of ths silicosis hazard in granite cutting; in the miniﬁg of

enthracite cosl end other industries, have furnished the basis for establishing

~.
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- a bench mark in term$ of cust counts for maximum continuous expdéure'to ffae-
pilica. Authorities beIievn that dissbling silicosis will very seldom if ever .

occur if tho exposure is below S million particlee of silica dust, less thnn 5 <

microns in size, per cubic 'cot of air,

Excossive exposure to scda ash dust is irritating to thz respiratory

tract and msy produce dermatitis, this action being worse during wafm ﬁaathsr, !

Studiea of the health of workers in plants manufacturing this product have shown .

that as much as 30 ysars contimous exposure has not resulted 1n'any systemic

dissess..

Feldspar
v——————i i

Feldspar is a genaric torm for a nusber of complux aluminum silicates

P LA

5!}-__ :Qntaihing sxliua, calcium, potagsium, or barium, These mincorals may contuin |some

free silica but in genoral the amount is less than 5f, Materials containing loss

than 2% froe sillca are considered sg nuiaence dust and 1% 19 not velioved that

exposurce to them will result'in dinabling disgase.

Lime and lirzestorns

Thase allalins ingredients of glags bateh are also nuisunce dusts, :
Excessive expesurs to them during hot waathar frequently results in dormﬁtitis:-
vut no general asysteule effscts occur, They do not produce any cheracteriatic-;?i;
lurng disease, ‘

‘. Salt Caks (Scdium Sulfate)
i .

Scdiun sulfats dust is not.toxic. Excessive concentrations may causa‘__r

s rulaance,

. KRN NS, -
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sk

© B rvtaa (Buriun Sulfate)

Barium sulfate is not knoun to cause any charactaristic diseaseo

j The Italiana described a lung disease~which they call barytosis,
Radiologists; such &3 Pendergrass, attribute the effect described by ﬁhe Italians
to the fact théﬁ bariun sulfate is radiopaqueo They baliove that the 1ﬁhnlation

finely divided barium sulfate will produce a charaﬂteristic roentgenogram but
that there will not be disability associated with this condltiono. In this renpact
i 1s eimilar to ths lung conditlion dsacribed by Sander whera the lungs of.
electric welderu often exhibit an X-ray appearance practically identical with
| silicosiao _ _ _
| In gerarai- therofore, we may conclude that barium sulfate will not .-
.cause occupationnl disﬁase but that it may produce a charact°ristic X«ray zindlng

which could. conceivably complicate the interpretatlon of the roentgenogram of|

. »-
&
L

uorkers also exposed to free silica, The implications of this are especially

important to glass plants and is the basis for our recommendation to control this

dust where it occurs,

Borex
From the industrial viowpolnt borax is not toxic. Schiartz reports
that 1t 1s known to causs dermatitls and therefore oxposure to thia coirpound

. should be kept within moderato limits, pafticularly in hot weather,

Cullet
‘Although ylass conaists prinsipally of silica, that materisl is prasent
' 4n a combined form as silicates, HNumsrous X-ray diffraction annlyaes of‘samples

of air borme glﬁss dust have ghoun that thore is no free eilica present,
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. Indystrial Hygiune Survey made Tor Pittsburgh Corning Corp., : 1.

Port Allegany, Pa., September 26, 1945,
f)urirg tho ea:;i;-,r days of the studies of industrial cxposures to dust

14 was beii’eved that lLunz damage was ceused by the mechandical actioh of sharp
dust pﬁrticleso- This was thought to be trus even in the cage of free siiica, Bias
I:;z'.restigatiun of - x~ro§r2ers who had breathed large quantities of carborundum aad
dismond cust, however, disclogad that their lungs had not been damaged, It 1s now
kmoun that fitrosis and irritation of lung tissue is a chemical action independant

frcm méchanical'irritation with the possible axcoption of erlposure to aabestoéo

Arsenic

Historié&lly,, poisoning froum arsenic and ita conncunds has been recoge
rized since ancient timss, 1In arcerdc _pcisoning thare i9 an extreme gastro-ehteritis,
vith pé.rtimﬂ.a.r dzmage to the nervoué systefu, and fatty degeneretion of th= c¢olls

in the glands and zuscles. There may clco ho direct paralysis of tha heart.

The American Stancurds Asscciation Lo reca:maendéd that tho raximm allovable
;.cr.cent.rauion to arsenic and iiS compounds should be '-u_:./2 ndlligrams of arsermlo

per 10 cubic metawrs of air, irssnic may also cause psrforation of the nssal. septum -

" ag well a8 severs dermoiliis,

Solenium and its t:::mpdunds are cumulative poisons, Excossive exposure
will produce gastro-iatestinal disturbances, narvousness, pallor and a gariic odor
in tho bweath and porspiration. Studies of tho acute toxicity of solenium ceme
peunds ghow that the pcwdorsd metal i3 not very itoxic when ingsated. Cuapek and
Yeil, report that Iy zraus of ths poad:rod metal given to dogu by mouth producsd

ro toxie effects as tha moital vas not abscrbed. On the contrary as little as




i Industrial Hyglene 'Su.vﬂ}ey mada for Piﬁtsburgh Corning Cc:rp.,.p | 15,
“” . port Allegany, Pa., Septamber 26, 1945, '
tilligrans of sodiun sclenite or sslenate por ldlogran of body wnight isfuﬁually
fatal within a few wminutes, Ho suthority has sugzested a maxirmum allowable con-
contration for continuous expossure to gclenium and its compounds. It is doubtfﬁi
 that saleniun 483 any rmore toxic than lead, cadnmium, norcury and other cumhlattva
netallic poisons &nd we therefore reccmusnd that concentrations_be maintained

below one milligram per 10 cubic meters of air,

Sza Coal

Tis material is finely divided bitwninous coal. Since this material
containg much less than 17 free silica its handling cannot cause a silicosis hazard.,

The coal dust i1tself doed not cause charactericzic lung disease,

f, I Sulfide

This compound 13 relatively non~taxic and its inhalation in madm_-ate

anounts ig not considervd harmiul,

_ iz_:tim ony

The acticn of antimony in tho body rosembles that of sroenic, diffaring

cniefly in greator local irrditeticn and more difficult absorption, The metal ig

commonly asaociatad with lead or arsanic and nc clecar cut picture of industrial

sntimony poisoning is available, lo maximum allowabla congeni=ation haz been
established so 1t 15 comswon practico to assume o limit similar %o lead (1.5 mgs,

sor 10 eubie meters of air)e

Silicasl:{

Exposurs to silica dust praesents the major and frequently the only

W significant health hazard in glass manufectura.

\-

Fortunatsly the problem is
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- Incusirial Hygiene Survey mado for Pittsburgh Corning Corpgyi : S 26,

Port Allegany, Pa., September 26, 1945,

confired mainly to the handling of sand a8 @ raw matcrisl., Vhen it 18 cambined

with the other batch ingredionis the silicosis exposure_is practically ail. _ 1

Metal Poisoning = | o _ |
c Frequantly i1t i3 necessary to add certain metals and their compéuﬁds to \
glass either to prevent undesired color or to produce color, lMetale such as lead | |
ray also be added when special glass characteristics are nsecdad. These minor' - \
tatch ingredienta-such as arsenic and solenium are added in small amaunts_and
Aumérbus investigations hava shown that cereful handling. is common and.does not
result in a health hazérd. Hovever, we have ancountered excessive dust when these
'matala ars gathered and weighed becnﬁse of careless handliing by the particular
worknan, In these latter instances matheds q;-control by exhaust ventilation afo
sacomzended on the basis th&t it is frequently impractical to convert a careless
worlazan into a caraeiul ong.
Leéd as a csnstitusnﬁ of glass batch 1s generally a major batch ingre-

dient and when used normally requires exhaust ventilation of portions of the Process.

ODustiness Index of Sfand

The custinegs indai of glass cand is a ﬁeasuro of the quantity of
iuspirable dpst contained in a unit welght and therofore provides a basié'for-
comparing various sands respecting their potentialities for produding atmospheric
aust wvhen hapdlad, as by shoveling, ‘

The anulysis consigts of agieving 100 grams of the material through &
325 meah scrcen.,  The amount passing through the screen 13 weighed and a known

portion of it dispexcad in alcohiol and counted using the microacopé° Thiﬂ,data
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Inanstrial Hygieno Survey made for Pitteburgit Corning Ccrmp - - 27e.
Port Allegany, Pa,. be-;.,anoez- 26, 1915,

rrovides an estm.-zta. .of:the willicns of particles of respirable dust pressnt in
100 grams of the p:.reni mﬁterizil,, |

- vmaiions $n the dustiness index from 30 to 600 are common, It is
obvious that a material w_i.th a low dusﬁi:x_eas indox 48 desirzble and that its use
will. asaist _matgm‘.ally in the pﬁ*evention of silicosis, .I\Ie a9 ocurrently collecﬁing
data to ﬁrovlc_'le. a qixanti_tativé dorrelatibn botwesn dustiness indax and the aotual
tust, concentrations near certain specific operations, e.g,, freight car unloadi.ng
by shovel and wheelbarrow, | . : - |
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RECOMMEWDATIONS ON DUST CONIROL
PREPARED FOR
* PITTSBURGH CORHING CORPORATION
PORT ALLEGANY, PA,

- FEBRUARY 13, 1h, 1946

SUMARY

This report deals with 8 vieit to the plant on February 13 and U4, 1946,
in company with Dr, Holden and suvplenenis his report on visit mads on Septembar '26,

1545, Various reccomendations are ofi'ored for improved control of nuisance dusts
in the Foamglas plant.
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‘Redommsndations on dust control preparsd for Pittsburgh Corn1n~ Corporation, . 2.

' Porn Allﬁgany, Pennsylvandia, February 13, lh, 19L6.

CULLET DRIING, MILLING AND MIXING

¥hils this is inherently s dusty process, the syﬁtom succeeds in_cchJ-
fining generated dust within enclosﬁreu (elevators, bins, otc.) without the neces- -
aity-for'an exhaust gystem. it is very unﬁsunl in thesé'respects and the desigﬁ;;s
are to be com?liménted. o ._

. Dﬁst does oucapa from the cullet elevator through a short vanﬁ bipa

st the top. This dust should be ‘extenced to the exterior of the building or other
auitable point but should not be disgosed at any considerable angle from the ver-
tical position bescguse of the inovitable tendancy for dust to sattle in 1t,. It 3
ehould.be Qf heavy steel pipe since hammering will doubtlessa be necessary a% 1n£er-
vels to dislodpo material sccumilating on its walls.

' Soma dust escapes at the packing gland at the discharge of the Hardinge.
nill, This is having the attention of Mr. Wiley who plans to replace the wocd
;ﬁ-»:r;':t_ing with felt.
| Tho spout carrying tailings from the screen is worn and permits the

escepe of dust. This shoudd be replaced with heavy steel pipe.

SIEICHING

Conaldorable dust results {rcm hand waighing but since this process is
tc be supplsntod shortly, no recommendaticns are made rospacting it, Dust frem
gutonatic weighing cen be sliminated by ihe installation of a simple arrangement of
exhsust slots. TProvide two slots flanking ths bottom of the welgning enclosure
snd arrenge to exhause a total of L0OO cfrn. The main branch connected to the slota

should be four inches in diswetor and the ares of slots appreximately 3035 BGUATe




P Heccmmendations on dust control prepared for Pittsburgh Corning CO“poratioq, R
- Port Allageny, Pennsylvania, February 13, 1L, 19L6.

s

inchas to.give a face velocity of approximately 1500-2000 fﬁno .There.is a fcﬁr'
1nch branch duct lsading to the exisiing dust collector which can be connected

et this point but it sauld be ascertairod that the available suction is adequete
to carry the specified 40O cfn at a velocity of not less than 3000 i‘pm° If 1t 18-

less than adequate then the branch diameter shculd be inecreased,

SPHAYING
Sprajinv of the molds takes place in well designed hoods, but soms of
the operators move the spray gun to the edgse of the booth and force 1arge quan-
tities of over-gpray out into the room beyond the influencs of the exhéust.

Inasmuch a3 plans arse in proceas for new tvpe of soulpment involving automatic

spraying no further attention was devotad toc this problem.

; o FURNACE WITHDRAWAL AND LEHR FEEDING

The dust and hot aii gensrated at these two points wers the.aubject_bf

spscial cenversations at the plsnto The hoods that were previcusiy in use above

tho entrance to the lshrs were describsd to us and the reasons for their removal.

‘Ws cen understénd why they would have oxpoaed worknﬂnb to currents of hot air and
the resulting diﬂco'v:fori° We have illust"ated in the attached sketch, the nature :
cf the air currenus at the lahr eﬁtrnnceo It is 1mportant to understand the il-
Iuutrated facts in order to proceed intelligently in the design of new ventile-.

tion that will ba adoquate to remove dust and alli hot air without agubjacting
vorlemant to intolerable hoat conditlons.

. i
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Racommandations - on lust centrol prapa:ed for Pittsburgh Curning Corporation | H
Poxrt Alle,_,qw, -anmyl emiu, February 13, 1k, 1906, o

Tua relstiva-dsnsity of room air and tﬂut-within tre lchr results in
the upillaga of considsrabls volusos of heated air outward through the upp@r _
portion of the opan doc.say, as 11lustrated, A canopy hood abova this poxnn can -
be .designed to oﬁerate succasafuliy provided it has air moving capacity at lezct
equsl to the rato of flo& of h§£ air =2pilling out of the lehrs The expaust oaps-
oity st the old hocds uas insufficient to accommodate all tha hot sir celiverad and
ths exca38 apillnd cutward arcund tha bottom edges of the hood. -
Thers 19 no engineering data availsble that will enable aven an appioxi- !
nate estimata of the rats of flow of hot air currents in such a aiﬁuation and it is
necessary therafors to resort to experimant. ‘this id recommended. On the right
hand side of the attached sketch, an experimental hood is illuétrated wnich would
cover half_of the width of tho lehr end would b§ equipped with an air restricting
>de§ice to permit adjustﬁﬂnt of air ilow until cbservations indicate that ajl of |
the air 12 just being withdrawn into the hood with no spillage. A propalldr fang
integral with the hood sould servas for exhausting ierge air volumes from the
.'exp§rimental unit. Tha samo hood could then be moved across the aisle to the
point'of withdrawal of éolds from thq fur;ace and similar obaervatioﬁs mada,
Oncs data is available indicating thé required rate of exhaust it will

Lo g sinple matter to decide on tho detzils of dosign of the full scala exhuusat

cystema




.Rocqmmsndatioqs on dust control prepasred for Pittaburgh Corning Corporetion, - S,
Port Allngaxv, Pevnsy‘vanin, February 13, 1L, 19L6. o °

[

EYHAUST SYSTEM FOR TRIMAING MACHINES

Control of dust durinb normal operation of vnrious trimming machines
ia excullent as Judged visuslly and by dust counts previously rade by Dr. Holden. -
Howsver, thers is conaidsrable settled dust on tcp of the dust collector and
othar similar points 1nd1cnting.aom3 sdurces of dust.not inmediately evident;
| ' Inveatigation disclosad the following sources which are enumarated
belcw together with racommondations. Kanagome nt is already familier with many
of these. ' . ' - C

1 -~ SHAKRING DUST COLLECTCR

| It hcs been customary té opsrate the sbakinrg mechﬁniam of tha dust
collector for as lcng ez 15 mlnﬁtea et the end_bf a shift, During this process,
dqét from the intsrior of tns colluctbr is carried out intc the room. This resﬁlt3=
fren the fac£ that the cntire building iy under a small suction sufficient to causs

a reverse flow of air down through tho discnarge duct, to tho fan (the fan being

‘shut down), into the collector and outward through the exhsuse main and branches.

It 49 recommendad that a gaté or valve be installed at a suitable
point in the system that can-be closed during the‘ahaking. By preventing reverse
sir travel there will bo no rgdium for trangsport. of dust iate the room. The
valve can bé located atv olther the dischargs sids of the fan in clean air or in-
side the dust collector, ‘

It is ﬁnnecessary to operats. the shaldng mechanicm as long as is now

the practica, A paricd of two t> throe minutes is customary.
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Recommendations on dust control prepared for “itcsaur gh Cerninz Corp., - 6a
Pert Mlegany, Pa,, February l), 1h, 1946, - ' L .

The large ciameter duct connescting the main of this exhaust system with
the dust collector for the spray booths, ots,, is a makéshift that can be elim;“~

inated with inaugura ion of the precsding rascoimendation, Thers 1s probably a

considerable accumulation of settled dust in portions of this duct which would

'eventually clog it ccmplat—;].y°

wa geo no Juatification for attampting to maintain the arrangement asz.
h standby in case of mgchanical fallurs of aexisting dust collection qqgipmeni, :
since to ba effective it should bs equipped with a large fan and moter gimilar

to the present ohe. There are other more direct measures that would be cheaper,

2 - HAMMER MILL

- Sere dqusi escapes ab the hammor mill located at the end of the wasta
collecting belto Increasing the rate of air exhaust from the existing enclosure

would aggravate abragsion of the exdsting exhaust duct yet the prosess ought to

- have the benefit of a greater axhaust air flow,.

It 48 therefore rvcommended thit a vertical extension of the existing
chenber be installed four to {ive feet high, the exhaust duct connected at the top,
There would thus ba previded a trap for removal of oversize material that would

ctherwise bs withdrawn into the branch duct,.

d -~ FLEVATCR TO BELT

At ths point of diecharge frem the elsvator cnto the overhead collecting

‘belt,; a consideracle voluze of dust eszapes that is not immediately apparent bee

ccusg of the enclosure,




Recommendaticns on dust control prepared for PittslLurgh Corning Corpe, . 7
Part nllooany, Pa,, Fcbruary ;J, U, 1946,

--It i3 reccmmendad that a thrce inch axjiaust dnct be installed to

connect this point to the main duet., The connection should be made in such a

manner a8 to avoid withdrawal of materiél nct already floating in the air as dust

and yet to exhaust from a confined space. At the point of discharge onto the

belt there ara two conventional sids skirt boardn that are covered with caruboardo'

' The latter should be replaced by steel plato and the 3" branch connected near the

£

open end of the "tunnsl" so formed, It should be noted that we do not refex to-

the overall enclosure which does not serve &ny useful purpose,

VENTILATION FOR MR, WALKER'S OFFICE

The stuffiiness ccmplained of in thiﬂ-office is said to be partially a
vintertims conditlion and partially sumnmertime, .It is apmrent that the wintertime
atuffinssé 1s 8 prasuit of insufficiont air movement to dispel tobacco emoke and
the like, In theo swmertismic this office 1s subject to full benefit of large quan-
tities-of radidnt heat from the adjoining roof,

| It 13 recommanded that

(a) A baffle disﬁosed et én angle be erceted on the extorior degigne

ed to make 211 near portlons of the roof invisible from any point insida'
the offica, .

(b) Provide the oifice with ons or two circulﬁ#ing deaﬁ fans,

(e) Inotall a ventilating fan having a mininmum capacity of 200 ofm

to for e alr from tae adjoining plant atmosphore into the office, This

amall systenr should be equippad with dast filtcr-and an activated carbon

canigter oder absorbing unit, Particuler care should.be taken that fan

selected uiil operate at a very low noisa level, -
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Memorandum on
Antimony Contant of Dust
Hado for
Pittsburgh Ceraing Corporation

Port Allegany, Pennsylvania

‘On Saptember o, 19L59 a sample of air-borne dust (FC-3) was coilected
from the breathing sons of a worker engaged in hand weighing batoh for foamglas,
" fhe sample wna-analyzed_for antimony but none was dstascted, This resuit was
unuwsual #s foamglas batch contains a significant amount of that subatancpc»
During a more recent visit to Port Allegany, a sample of settled dust
wvas obtainad for the gporation repreaénted by PC-3, The material ﬁés separete&
into tuo size fractions at the five micron level aﬁd the respirable portion (less

than {ive microns) was analyzed for antimony, The resulis are pfeéeuted in
Table 1,
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, Mamorandum on Antiwony Content of Dust mada for > : 2
Bigr .Pittsburgh‘ Corning Corp., Pors Allegany. Pa., Har, 29, 191_400 -

Table Noo, 1

Antimony Content of Respircble Sizes of Dugt

- Antlzony con=

Sampla o | tent of dust
Humbor Date Ipocation and Ozorations under 5 microns
-PC-ZLO . 2/13/16 :Sample of settled dust was collected from o 0.85%

ladges veside worknan weighing foamglas
" batch by hand, This is a temporary cons
) dition, :

Our duta shows that the respirzble sizes of cust contain 0985% of anti-
meny oxide calcwdataed as antimony. f4heiss is no gerorally accép‘ced maximum allove . -
able caréentration for antimony., Howover, the litorature on the subject indi_.catea

iii;"‘ tha_‘_:. it my posseas a taxicity of t_;he crder of lead or ne:rcury,
' If w2 assuwwe that antimcny tes & toexicity zlmilsr to thaet of lead (1.5 Igse
pcf 10 cu, 1w, of air), thon concontrations of dust fren i‘oa:m;las batch should not
- exceed 100 mgs. pexr 10 cubic weters of zir, (0,53 of 180 m53, would equal
_ approﬁ;rataly 1.5 nmgo, of antimony.)

A concantraticn of air-borna dust of tlils order of magritude wduld
present an excasoively dusty atmosphers, Based on the analysis of PC~3 (Sept. 6,
1545) reg\qr't, we balieve that conditions at Pors ."-sILlc;any ars much below t._his

venchidrk,
We undersiand that the condition of hund batch weighing will be diae |
centimed in ths near fedwro. ilachine wzighing with axhcust ventilation as out~

iined by Mr, flemson in his report of Febvumry 13 ond 1, 1946, w11l contsol the dust.

- Francis R, Holésn, Ph,D,
Hlead Industirinl Hyglenist

Mzzabr 2%, 1946
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